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1 (54) Title: A PROCESS FOR THE MANUFACTURING OF AN IMPROVED DECORATIVE LAMINATE AND A DECORA - 
TTVE LAMINATE OBTAINED BY THE PROCESS 

VO (57) Abstract: A process for the manufacturing of floor elements, which floor elements comprises an upper decorative surface a 
O lower surface, edges intended for joining and a core forming a carrying structure. A first surface web or a number of first surface 
•^J webs and possibly a second surface web or a number of second surface webs is fed between the belts of a continous belt press. A 
^ mixture of polyols, such as polyester or polyether, crude methylene diphenyl diisocyanate and possibly a small amount of blowing 
: >j agent in a ratio forming a polymeric resin with a density in the range 600-1400kg/m? is then applied between the first surface web 
g and the optional second surface web while being fed in between the belts of the continuous belt press. The belts are arranged to 
allow a mainly uniform and specified material thickness to form, whereby a slightly porous or solid polyurethane core is fomed and 
O' possibly bonded to the first surface web arid possibly the optional second web. The received plate is then cut into boards or riles and 
^ provided with edges comprising joining means such as tongue, groove or the like whereby an abrasion, impact and moisture resistant 
^ floor element is achieved. 
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A process for the Aaniifact iirin g of an improved decorative laminate and a 
decorative laminate obt ained bv the process. 

The present invention relates to a process for manufacturing a decorative laminate 
and a decorative laminate obtained by the process. 

Products clad with thermosetting laminates are quite common nowadays. They are 
most 4 often used where the demand for abrasion resistance is great but also where 
. r^istance towards different chemical substances and moisture is required. Floors, 
floor skirtings, Work tops, table tops, doors and wall panels can serve as an example 
of such products. The thermosetting laminate is most often made from a number of 
base sheets and a decorative sheet placed closest to the surface. The decorative sheet 
^^V : , m with the desired decor or pattern. Thicker laminates are often 

provided with a core of particle board or fibre board where both sides are covered 
with sheets of thermosetting laminate. The outermost sheet is, on at least one side, 
most often a decorative sheet. 

One problem with such thicker laminates is that the core is much softer thaii the 
surface layer which is made from paper impregnated with thermosetting resin. This 
will cause a considerably reduced resistance towards thrusts and blows compared to 
a laminate with a corresponding thickness made of paper impregnated with 
thermosetting resin only. 

Another problem with thicker laminates with a core of particle board or fibre : 
board is that these normally will absorb a large amount of moisture, which will 
pause them to expand and soften whereby the laminate will warp. The surface layer 
might even, partly or completely come off in extreme cases since the core will 
expand more than the surface layer. This type of laminate product can therefore not 
be used in humid areas, such as bath rooms or kitchens, without probleiri. 

The problems can be partly solved by making the core of paper impregnated with 
thermosetting resin as well. Such a laminate is most often called compact laminate. 
These compact laminates are, however, very expensive and laborious to obi tain as 
. severer tens of layers of paper have to be impregnated, dried arid put in layers. The 
direction of the fibre in the paper does, furthermore cause a moisture and 
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temperature difference relating expansion. This expansion is two to three times as 
high in the direction crossing; the fibre than along the fibre. The longitudinal 
direction of the fibre is coinciding with the longitudinal direction of the paper. One 
will furthermore be restricted to use cellulose as a base in the manufacturing though 
other materials could prove suitable. 

The above problems have through the present invention been solved whereby a 
flexible process for the manufacturing of a mainly isometric thermosetting laminate 
has been achieved where floor elements with radically improved impact resistance, 
rigidity, moisture resistance is achieved. Accordingly the invention relates to a 
process for the manufacturing of floor elements, which floor elements comprises an 
upper decorative surface a lower surface, edges intended for joining and a core 
forming a carrying structure. The invention is characterised in that; 

i) A first surface web or a number of first surface webs and possibly a second 
surface web or a number of second surface webs is fed between the belts of a 
continuous belt press. 

ii) A mixture of polyols, such as polyester or polyether, crude; methylene diphenyl 
diisocyanate and possibly a small amount of blowing agent in a ratio forming a 
polymeric resin with a density in the range 600-1400kg/m 3 is thereby applied 
between the first surface web and the optional second surface web while being fed 
in between the belts of the continues belt press. The belts allows a mainly uniform 
aid specified material thickness to form, whereby k slightly porous or solid 
polyurethane core is formed and possibly bonded to the first surface web and 
possibly the optional second web. 

iii) The received plate is then cut into boards or tiles and provided with edges 
comprising joining means such as tongue, groove or the like whereby an abrasion, 
impact and moisture resistant floor element is achieved. 

A flame retardant comprising for example halogens such as 
tri-chlorophosphate is preferably included in the mixture forming the core. 

Suitable isocyanate-reactive compounds to be used in the process of the present 
invention include any of those known in the art for the preparation of rigid 
polyurethane or urethane-modified polyisocyanurate foams. Of particular importance 
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for the preparation of rigid foams are polyols and polyol mixtures haying average 
hydroxy! numbers of from 100 to 1000, especially from 100 to 700 mg KOH/g, and 
hydroxyl functionalities of from 2 to 8, especially from .3 to 8. Suitable polyols have 
been fully described in the prior art and include reaction products of alkylene 
oxides, for example ethylene oxide and/or propylene oxide, with initiators 
containing from 2 to 8 active hydrogen atoms per molecule. Suitable initiators 
includp: polyols, for example glycerol, sorbitol, sucrose, triethanolamine, 
2-hy droxy alky 1^ 1 ,3 -propanediols, 2-hydroxy alky 1-2- alky 1- 1 ,3 -propanediols, 
2,2-hydrpxyalkyl- 1 ,3-propariediols, 2-hydroxyalkyloxy- 1 ,3-propanediols, 
2-hydr6xyalk6xy-2-alkylr 1 ,3 -propanediols and. ^S-hydroxyalkoxy-l^-propanediols, 
such as trimetylolethane, trimethyiolpropane and pentaerythritol, as well as dimers, 
trimers. and polymers thereof; polyamines, for example ethylene diamine, tolylene 
diamine (TDA), diamino diphenylmethane (DAJDPM) and pPlymethylene 
polyphenylene polyamines; and aminoalcohols, for example ethaiiplamine and 
diethanolamine, and mixtures of such initiators Other suitable polymeric polyols 
include polyesters obtained by the condensation of appropriate proportions of 
: glycols and higher functionality polyols with dicarboxylic or polycarboxylic acid?. • 
Still further suitable polymeric polyols include hydroxy! terminated pplythipethers, 
. pplyamides, polyesteramideSj polycarbonates, polyacetals, poly olefins, 
polysiloxanes and starbranched, hyperbranched and dendritic polyester and 
poly either alcohols. 

Suitable oirganic pplyisocyaiiates for use in the process of the present invention 
include any of those known in the art for the preparation of rigid pdlyurethane or 
urfethane-modified polyisocyanurate foams, and in particular the aromatic 
polyisocy^nates such as diphenylmethane diispcyanate in the form of its 2,4', 2,2' 
and 4,4 , isdmers and mixtures thereof, the mixtures of diphenylmethane 
diisocyanates (MDI) and oligomers thereof known in the art as "crude" or polymeria 
MDI (polymethylene polyphenylene polyisocyanates) having an isocyanate 
ftirictiohality of greater th?tn 2, toluene diisocyanate in the form of its 2,4 and 
2,6isomers and mixtures thereof, l,5haphthalene diispcyatnate and 
l,4diisocyanatobenzene. Other organic polyisocyanates which may be mentioned 
include the aliphatic diisocyanates such as isophorone diisocyankte, 
l,6diisocyanatohexane and 4,4 f diisocyanato-dicyclphexylmethane. 

the quantities of the polyisocyanate compositions and the polyfunctional : 
, isopyanate-reactive compositions to be reacted will depend upon the nature of the . 
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rigid polyurethane or urethane-mbdified polyisocyanurate foam to be produced arid 
will be readily determined by those skilled in the art. 

The water captured in the raw materials (especially de polyols) can be used as 
blowing agent, when properly monitored. Otherwise, the polyol stream needs to be 
desiccated before micro-dosing a blowing agent commonly used. Blowing agents 
proposed in the prior art include hydrochlorofluorocarbons, hydrofluorocarbons and 
especially hydrocarbons namely alkanes and cyclbalkanes such as isobutane, 
n-pentane, isopentane, cyclopentane and mixtures thereof as well as water or any 
other carbon dioxide-evolving compounds. 

In addition to the polyisoeyanate and polyfunctional isocyanate-reactive 
compositions and the blowing agent mixture, the foam-forming reaction mixture will 
commonly contain one or more other auxiliaries or additives conventional to 
formulations for th<e production of rigid polyurethane and urethane-rnodified 
polyisocyanurate foams. Such optional additives include crosslinking agents, for 
Example low molecular weight polyols such as (riethanoiamine, foam-stabilising 
Agents or surfactants* for example siloxane-oxyalkylene copolymers, urethane 
catalysts, for example tin compounds such as stannous octoate 6r dibutyitin diiaurate 
or tertiary amines such as dimethylcyclohexylamine or triethylene diamine, 
isocyanurate catalysts, fire retardants, .for example halogenated alkyl phosphates 
such as tris chloropropyl phosphate, colour pigmentation and fillers such as carbon 
black. 

It is also possible to adapt the mechanical properties of the material by adding other 
materials such as particles or fibre. These type of additives can be used for a number 
of reasons. Additives may be used to alter adjust or improve acoustic properties, 
density, thermal coefficient of expansion, thermal conductivity, flexibility, rigidity 
and brittleness. A proper filler may also reduce the manufacturing costs. Typical 
particle fillers are minerals such as mica, glass beads and lime, while common fibre 
fillers are glass, carbon, steel, aramide and cellulose fibres. 
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pressure so that the re^in cures at least parti sdiy and the are bonded to one another, 
preferably while the polurethane core is formed. 

Support layer web is are preferably forming a part of the decorative upper surface. 
This group of support layer webs then comprises one or more monochromatic webs 
of a-cellulose impregnated with melamine-formadehyde resin and/or one or more 
Kraft-paper webs impregnated with phenol- formaldehyde resin, urea- formaldehyde 
resm, melamine-formaldehyde resin or combinations thereof. 

In order to improve abrasion resistance the overlay webs and optionally the, 
4^ COJ " at i ve paper webs preferably includes 2 - 100 g/m ? per layer of hard particles of 
:•■ a-aluminuim oxide, silicon carbide or silicon oxide having an average particle size 
in the range 50nm - 150 Jim. Scratch resistance may be improved by applying 2 - 
100 g/m 2 of hard particles of a-aluminuim oxide, silicon carbide or silicon oxide 
. haying am : ay crage partible size in the range 50nm - 30 (Jim on the upper surface of 
the uppermost overlay web. 

The decorative upper surface is possibly laminated and at least partially cured 
prior to the part of the process where the core is achieved and bonded to the 
decorative upper surface; It is then preferable to increase the pressure in the press 
towards the end of pressing cycle. 

<" ■■ ; According to another embodiment of the invention the first surface web is 
constituted by & priijted foil. This printed foil is possibly made of d-cellulose 
impregnated with a polymeric lacquer or resin such as melamine-formaldehyde, 
urea- formaldehyde acrylic, maleamid, polyurethahe or the like. The printed foil 
•, may also be made of a polymer such as polyvinyl-chloride, polyester, 
polypropylene, polyethylene, polyiirethane, acrylic or the like. 

The upper surface is then preferably coated with one or more wear-resistant layers 
of acrylic or maleamid lacquer on top of the printed foil after having passed through 
the continues belt press. This lacquer is preferably of an UV- or electron-beam 
curing type. Such a lacquer is preferably applied in two or more layers with 
intermediate stages of partial or complete curing. In order to improve the abrasion 
resistance even further the lacquer may include 2-100 g/m 2 per layer of hard 
particles of a-aluminuim oxide, silicon carbide or silicon oxide having an average 
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particle size in the range 50nm - 150p.m. These particles may be mixed with the 
lacquer prior to the coating and or sprinkled on top of a still fluid coating. An 
improved scratch resistance is obtained by applying 2 - 100 g/m 2 of hard particles of 
a-aluminuim oxide, silicon carbide or silicon oxide having an average particle size 
in the range 50nm - 30jim on the upper surface of the uppermost layer of lacquer. 

According to yet another embodiment of the invention the first surface web is 
constituted by a translucent or semi-translucent layer and that particles with sizes in 
the range 0.5 - 1 0mm are applied between the first and the second optional surface 
web together with the polymeric resin. These particles are preferably deviating in 
colour from the polymeric resin. To further increase the design options the 
polymeric resin may also comprises pigmentation. 

• The semi-translucent layer is possibly constituted of a foil or a web which is 
provided with a printed decor. The printed decor is suitably semi-translucent. It is 
also possible to use a printed decor which is opaque, covering only parts of the 
surface of the foil or web. Such a semi translucently decorated foil or web will 
increase the image of depth in the decorative upper surface. The semi-translucent 
foil or web is suitably constituted of a-cellulose impregnated with a polymeric resin 
or lacquer such as melamine-formaldehyde, urea-formaldehyde, polyurethane, 
acrylic or maleamide. It may also be constituted of a polymer such as 
polyvinyl-chloride acrylic, polyester, polypropylene, polyethylene, polyurethane or 
the like. 

To increase the wear resistance a wear layer or a number of wear layers are 
suitably applied on top of the foil or web. these wear layers are suitably constituted 
of a-cellulose impregnated with a polymeric resin or lacquer such as 
melamine-formaldehyde, urea-formaldehyde, polyurethane, acrylic or maleamide. 
The wear layers may also be constituted of a lacquer such as acrylic or maleamide, 
possibly of a UV or electron-beam curing type. Such energy curable lacquers are 
suitably applied in two or more layers with intermediate stages of partial or 
complete curing. 

To further increase the abrasion resistance the lacquer preferably includes 2 - 100 
g/m 2 per layer of hard particles of a-aluminuim oxide, silicon carbide or silicon 
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oxide having an average particle size in the range SOriin - 150 jam. The scratch 
.. resistance can be increased by applying 2 N : 100 g/m 2 of hard particles of 
a-aluininium oxide, silicon carbide or silicon oxide having an average particle size 
in the range 50nm - 30|im on the upper surface of the uppermost layer of lacquer. 

According to yet another embodiment of the invention a decor is applied on the 
* upper side of the first surface web or the upper side of the core; The decpr is printed 
directly on the surface or applied 6n the surface via transfer printing. A wear layer 
or a number of wear layers are preferably applied on top of the d6cor. The wear 
layers are suitably constituted of d-cellulose impregnated with a polymeric resin or 
lacquer such as melamirie-formaldehyd^, urear-formaldehyde, polyuretharie, acrylic 
or maleamid. The wear layers may also be constituted of a lacquer such as acrylic or 
maleamide, ppssibly of a W or electron-beam curing type. Such energy curable 
lacquer is suitably applied in two or more layers with . intermediate stages of partial 
or complete ciiring. To increase the wear resistance, 2 - 100 g/m 2 per layer of hard 
particles p j q-alumijiium (oxide, siilicon \carbide or silicon oxide having an average 
particle size in the range 50hin - 150)im, are added. To increase the scratch 
resistance 2 - 100 g/m 2 of hard particles of a-aluminitim oxide, silicon carbide or 
silicon o^de having an aVPrage particle size in the range 50nm - 30|ira may be 
applied on the upper surface of the uppermost layer of lacquer. 
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CLAIMS 

L A process for the manufacturing of floor elements, which floor elements 
comprises an upper decorative surface a lower surface, edges intended for joining 
and a core forming a carrying structure, 
characterised in that; 

i) a first surface web or a number of first surface webs and possibly a second 
surface web or a number of second surface webs is fed between the belts of a 
continuous belt press whereby, 

ii) a mixture of polyols, such as polyester or poly ether, crude methylene 
diphenyl diisooyanate and possibly a small amount of blowing agent in a 
ratio forming a polymeric resin with a density in the range 600-1400kg/m 3 is 
applied between the first surface web and the optional second surface web 

: while being fed, in between the belts of the continuos belt press,; the belts 
% allowing a mainly uniform and specified material thickness to form, whereby 
a slightly porous or solid polyurethane core is formed and possibly bonded to 
the first surface web and possibly the optional second web whereby, 
- iii) the received plate is cut into boards or tiles and provided with edges 

comprising joining means such as tongue, groove or the like whereby an 
abrasion, impact and moisture resistant floor element is achieved. 

2. A process according to claim 1, characterised in that a flame retardant 
comprising halogens such as tri-chlorophosphate is included in the mixture 
forming the core. 

3. A process according to claim 1 or 2, characterised in that the first 
surface webs, constituting a decorative upper surface, is manufactured by 
laminating at least one uppermost so-called overlay web of melamine- 
formaldehyde resin impregnated a-cellulpse paper with at least one decorative 
web of decorated melamine-formaldehyde resin impregnated a-cellulose paper 
and possibly a group of support webs under heat and pressure so that the resin 
cures at least partially and the webs are bonded to one another, preferably while 
the polyurethane core is formed. 
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4. A process according to claim 3, characterised in that support layer webs 
are forming a part of the decorative upper surface which group of support layer 
webs comprises one or more monochromatic webs of a-cellulose impregnated 
with melamine-formadehyde resin and/or one or more Kraft-paper webs 
impregnated with phenol-formaldehyde resin, : urea-formaldehyde resin, 

• melamine-forma.ldehyde resin or combinations thereof. 

5. A process according to claim 3 or 4, c h a r a c t e r i s e d in that the overlay 
tvebs and optionally the decorative paper webs includes 2 - 100 g/m ? per layer of 
hard particles of a-aluminium oxide* silicon carbide or silicon oxide having an 
average particle size in the range 50nm - 150 |im. 

6. A process according to claim 5, characterised in that the upper surface 
of the; uppermost overlay web contains 2 - 100 g/m? of . hard particles of 
ex-aluminium oxide, silicon carbide or silicon oxide having an average particle 
size in the range 50nm - 30 p.m. ■ 

7 r , A process according to any of the claims 3 - 6, c h a r a c t e r i s e d in that the 
decorative upper surface is laminated and at least partially cured prior to the part 
of the process where the core is achieved and bonded to the decorative uppet 
Surface. 

., 8. A process according to iny pf th6 claims 1- 7, c h a r a c t e r i se d in that the 
pressure in the belt press is increased towards the end of pressing cycle. 

9. A process according to claim 1 or 2, characteris e d in that the first 
surface web is constituted by a printed foil. 

10. A process according to claiin 9, c h a r a c t e r i s e d in that the printed foil is 
made of Ct-celiulose impregnated with a polymeric lacquer br resin such as 
melaMine-formaidehyde, urea- formaldehyde; actylic^ maleamid, polyurethane or 
the like. 
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11. A process according to claim ?, characterised in that the printed foil is 
made of a polymer such as polyvinyl-chloride, polyester, polypropylene, 
polyethylene, polyurethane, acrylic or the like. 

12. A process according to any of the claims 9-11, characterised in that 
the upper surface is coated with one or more wear-resistant layers of acrylic or 
maleamid lacquer on top of the printed foil after haying passed through the 
continuous belt press. 

13. A process according to claim 12, characterised in that the lacquer is of 
an UV- or electron-beam curing type. 

14. A process according to claims 12 or 13, characterised in that the 
lacquer is applied in two or more layers with intermediate stages of partial or 
complete curing. 

15. A process according to any of the claims 9-11, characterised in that 
the lacquer includes 2-100 g/m 2 per layer of hard particles of a-aluminium 
"oxide, silicon carbide or silicon oxide having an average particle size in the 

range 50nm - 150}im. 

16. A process according to claim 15, characterised in that the upper surface 
of the uppermost layer of lacquer contains 2 - 100 g/m 2 of hard particles of 
a-aluminium oxide, silicon carbide or silicon oxide having an average particle 
size in the range 50nm - 30jxm. 

17. A process according to claim 1 or 2, characterised in that the first 
surface web is constituted by a translucent or semi-translucent layer and that 
particles with sizes in the range 0.5 - 10mm are applied between the first and the 
second optional surface web together with the polymeric resin. 

18. A process according to claim 17, characterised in that the particles are 
deviating in colour from the polymeric resin. 

19. A process according to claim 17 or 18, characterised in that the 
polymeric resin also comprises pigmentation. 
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'20. A process according to any of the claims 17 -.19, c h a r acteris ed in that 
o the semi-translucent layer is constituted of a foil or a web which is provided with 
a printed decor. 

21. A process according to claim 20, c h a r a c t e r i s e d in that the printed decor 
is semi-translucent. 

22. A process according to claim 20, characterised in that the printed decor . 
is opaque, covering only parts of the surface of the foil or web. 

23. A process according to any of the claims 17 - 22, characterised in that 
the semi-translucent foil or web is constituted of a-cellulose impregnated with a 
polymeric resin or lacquer such as melaMine-formaldehyde, urea-formaldehyde, 
polyurethane, acrylic or maleamide. 

24. A process according to any of the claims 17-22, characterised in that 
the semi-translucent foil or web is Constituted of a ; polymer such as 
polyviriyi-chloride acrylic, polyester, polypropylene, polyethylene; polyurethane 
or the like. 

25. A process according to any of the claims 17-24, characterised in that a 
a wear layer or a number of wear layers are applied on top of the foil or web. 

26. A process according to any of the claims 25, characterised in that the 
wear layers are constituted of a-cellulose impregnated with ai polymeric resin or 
lacquer such as melamine-formaldehyde, urea-formaldehyde, polyurethane, 
•acrylic or maleamid. : 

27. A process according to any of the claims 25, characterised in that the 
wear iayers are constituted of a lacquer such as acrylic or maieamide, possibly of 
a UV or electron-beam curing type. 

28. A process according to claims 26 or 27, c h a r a c t e r i s e d in that the 
lacquer is applied in two or more layers with intemediate stages of partial or 
coniplete curings 
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29. A process according to any of the claims 25 - 28, characterised in that 
the lacquer includes 2 - 100 g/m 2 per layer of hard particles of a-aluminium 
oxide, silicon carbide or silicon oxide having an average particle size in the 
range 50nm - 150|xm. 

30. A process according to claim 29, characterised in that the upper surface 
of the uppermost layer of lacquer contains 2 - 100 g/m 2 of hard particles of 
a-aluminium oxide, silicon carbide or silicon oxide having an average particle 
size in the range 50nm - 30^im. 

31. A process according to claim 1 or 2, characterised in that a decor is 
applied on the upper side of the first surface web or the upper side of the core 
and that the decor is printed directly on the surface or applied on the surface via 

: transfer printing, 

32. A process according to any of the claims 31, characterised in that a 
wear layer or a number of wear layers are applied on top of the decor. 

33. A process according to any of the claims 32, characterised in that the 
wear layers are constituted of a-cellulose impregnated with a polymeric resin or 
lacquer such as melamine-formaldehyde, urea-formaldehyde, polyurethane, 
acrylic or maleamid. 

34. A process according to any of the claims 32, characterised in that the 
wear layers are constituted of a lacquer such as acrylic or maleamide, possibly of 
a UV or electron-beam curing type. 

35. A process according to claims 33 or 34, characterised in that the 
lacquer is applied in two or more layers with intermediate stages of partial or 
complete curing. 

36. A process according to any of the claims 32 -35, characterised in that 
the lacquer includes 2-100 g/m 2 per layer of hard particles of a-aluminium 
oxide, silicon carbide or silicon oxide having an average particle size in the 
range 50nm - 150jim. 
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37. A process according to claim 32 - 36, c h a r a c t e r i .s e d in that the upper 
surface of the uppermost layer of lacquer contains 2 - 100 g/m 2 of hard particles 
of a-aluminium oxide, silicon carbide or silicon oxide having an average particle 
size in the range 50nm - 30jinu 
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